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Some Guiding Thoughts 
• Climate change effects should be integrated 

with other stressors in a cumulative effects 
assessment 

• Climate change adaptation should be 
incorporated in collaborative, landscape-scale, 
and multi-objective planning to avoid 
maladaptive responses 

• A toolkit approach is necessary to 
accommodate the complexity of this work 



A Toolkit Approach 
is needed to conduct this complex work 

Framework 
Integration Tool 

NatureServe 
Vista 

Current Tool Suite 

Demonstrated Tool Interoperability 

Potential tool interoperability 

Biodiversity Tools 
Mapping and Distribution Modeling 
Tools – e.g., See5, MaxEnt 

Ecological Process Tools 
Habitat Priority Planner, 
CircuitScape, VDDT 

Geophysical Process Tools 
N-SPECT, Climate Predictions Models 

Ecosystem Services 
InVEST 

Data & Modeling Tools 

Land Allocation/ 
Optimization Tools 
Marxan, Zonation, C-Plan 

Conservation & 
Mitigation Tools 

Mitigation Planning 
Vista Site Explorer, Mitigation 
Query Tool 

Expert Assessment Tools 
Climate Change Vulnerability Index 
Structured Decision Making 
Climate Expert Workshops 

Vulnerability Assessment 
Tools 

Energy and Infrastructure 
Planning Tools QuantM 

“Development” 
Planning Tools 

Land Use Planning Tools 
CommunityViz 

Forestry Tools 

Data Portals & Exploration 
Landscope, DataBasin, Atlas, etc. 

Info Exchange Tools 



On the land, in the water, anywhere 
on the globe 

 ArcGIS 10.x extension 
 $4M+ investment 
 Endowment for ongoing 

development and 
support 

 Broad multi-objective 
applications with 
conservation focus 

 Available tech support 
and training 

      SURDNA 
    FOUNDATION 



What Does Vista Help You Do? 

 Organize and visualize spatial data 

 Incorporate expert knowledge: species and ecosystems are 
more than just colors on a map. Vista incorporates important 
scientific data into the GIS process 

 Create a more rigorous analysis by incorporating concepts such 
as goals, species viability, landscape condition and land-use 
policy    

 Explore sub-regions within your area of analysis 

 Define a variety of land-use scenarios and evaluate their 
ability to support species and ecosystems 

 Create alternatives at a site specific level 

 Explore the effects of changes in policy or conditions (zoning, 
climate change, etc) 

 Work with other tools to support more in-depth analyses (e.g., 
aquatics, offsite mitigation, optimization, etc.) 



Vista Supported Analytical Process 
Conservation elements Evaluations Scenarios Alternatives 

Land-use Type Policy Type 

Scenario Outputs 
baseline, buildout, 
trends, alternatives 

Elements, values, & expert 
knowledge 

Mitigation & alternative 
scenario development Optimized 

spatial solution generation via 
interoperating tools 

Evaluation 
Maps & 
Reports 



Example Projects 



YALE FRAMEWORK 
PROJECT - NATURESERVE 
Biodiversity Without Boundaries,    
Portland 04/26,2012 
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Las 
Vegas 

Issues 
• Invasive grasses 

• Altered fire regime 

• Observable climate changes on 
vegetation condition and 
distribution 

• Proposed renewable energy 
projects 

• Proposed extensive new 
transmission corridors 



Element Inputs: Ecosystems (n=26) 



Landscape Species (n=28) 



Climate envelope 
example: 
Where will species 
adapted climate 
exist in the future? 



Solar 
Projects 

Burns 

Transmission 
Projects 

Invasives 
spread 

Roads 

Urban, 
industrial, 

mining Conservation 
areas 

Public land use 
& management 

Types of scenario inputs 
for 
• Current “baseline” 

scenario 
• 2025 modeled trends 

and proposed projects 



Forecasting Cumulative Effects 

Vista Scenario 
Evaluation 
2025 scenario with 
all conservation 
elements 

CE distributions 
in conflict with 
land use in red.  
 
darker red = 
more conflict 



Avoid current high value areas 

Planned transmission corridor to serve renewable energy 

 Planned transmission 
corridor to serve 
renewable energy 

 Intersects current 
high value areas & 
refugia concentration 
areas 

 Mitigation/adaptation 
proposal reduces 
current conflicts and 
future refugia 
concentration area 
conflicts 

Desert tortoise connectivity model with 
proposed transmission corridor & alternate route 

Current 
Proposed 



Avoid current high value areas 

Development 
relocated to 

lower conflict 
sites 

Development 
removed from 
high conflict 

sites 

Restoration 
action to 
improve 
integrity 



Humboldt Bay Initiative 

Live Demonstration 
w/ other examples from the Sheldon/Hart 

Mountain NWR 



Arcata 

Eureka 

Working 
forest 

Forest 
Preserve 

Rural 
residential 

Ag land 

Key questions to demonstrate 
• What might happen to 

habitats and development 
under climate change? 

• What might be 
maladaptive adaptations 

• What would be better 
adaptations?  



Current Scenario 
Evaluation 
Many ongoing impacts from 
legacy of land uses 

• Low density development 
footprints (overestimated?) 

• Agriculture 

• Forestry 

• Bay sedimentation 



2M SLR Scenario 
Evaluation 
Numerous systematic impacts 
cumulative with increased 
development 

• Inundated areas impact 
development, agriculture, 
and terrestrial habitats and 
wetlands 

• Increased bay depth 
impacts aquaculture and 
estuarine habitats 

• Existing development 
impacts ability of 
inundated areas to provide 
new habitat 



Vista Site Explorer tool used to investigate sites and propose 
alternatives 
• This site preferred: no conservation elements present, no existing development, 

flexible land uses 



Mitigation Scenario 

Examples of key adaptation 
strategies for SLR 

• Impacted airport, urban, 
industrial relocated for 
long term viability 

• Plan for restoration of 
impacted development 
sites after relocation 

• Maladaptive options 
avoided 

• Threatened areas zoned for 
development maintained in 
agriculture to allow future 
estuarine habitat 

Better 
airport 

relocation 

Maladaptive 
airport 

relocation 

Restore 
airport 

location 

Maintain 
development 

zone in 
agriculture 

Relocate 
impacted 

urban area 



Some Conclusions 

• A toolkit approach is necessary and 
has been demonstrated feasible in 
multiple contexts 

• Testing for maladaptive responses 
can be relatively straightforward 

• Dealing with fine scale effects and 
extreme events are still significant 
challenges 
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